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£ TflolH^- °R>£] jq^o} ^ <fl^ 

^§31 ^ G l# °l-g-3r €31 "J-^^l ^ 

£ ^olHfe ^S]^ ^7^# # ifl^^ Al^ofl^ 
^^Zfl^)l^ ^H] ^^S. 32*^- 7l-^§>7ll §H -i^l7> ^Ml5L ^^*V o] 

£ 1 
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«-g- 71^* *fl-g-^ ^7^# °lt 

^wlHigh Performance Design Verification Apparatus Using Re-use Technique 
and Its Rapid Verification Method Using the Same} 

<2> 5-2 ~, ^B^H ^ ^ ^ i5B?fl^ ^l^T^l^l^W £ 

^ofl -£*t ^711 ^ IE tJ-S- <H 7fl5f^o_S. 5lX|*t 51^. 

<3> 513 ^r, ^BHH ¥r ^ ^ ^ d^H^H^r ^ ^- 5fl o| B] # g 

7fl^^°-5. :£X|frt J= tt| . 

<4> £4 ^, ^B^H ^5]-^ a- ^ ^SH^H^r *ll:3M^-i- £ 

Ml 3.5. £ ^ofl ^r*t ^Tfl ^ ^15] IE cf§ <g ofl^- 7 fle^o_3L 

^t 51 . 
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^ ^*cHH £<H*l «-§-^M €^7J»^7> ^ofl ^ 

o] ^ej ^^7> ^2^1 *r ^ ^ 7> ^ S\ 7} ^°\) ^ 

^Rr 3f^^r 7fl^^^.S. Sl^ 
<7> <51^S] ^_S.w.^oll rfl^V -^31^ 

<8> 27 : §KB£)H^ 

<9> 32 : 4iHH3H 34 : ^l!:^ 0 !^ 

<io> 35 : 

<11> ^- ^ o. ^ViuV 7\)o}^ ojAj-o] Al^Bflo] ^7fl# ^#§Kr 

7l#^ ^oj-, ^7^ ^wfln> TflolH^- V]*]^- X\^^ AUDI'S, 

A. 
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£]J1 $l^r Pjeflofl <£<t\ 7flo]H^- °R>£l oflAj-^j! ol^ ^ 

314, Al^MHs) e| *11«ll*l2.5. nam Al^V iflofl ^1^ 7fl 

Ir^o^ ig-SLS. Ham ^SlsL ^7^1^ JL^iLS 

<13> *m*r*l*r Til € ^^11: SJS-S ^711 ^^§>7l fl^A] 

^(Hardware Description Language, ghfi-S. HDLS ^1^)14 a] i^7l #<>i <H 

(System Description Language, <>1# SDLS. ^^)# °l-g-*r i§7fl 

^ ^HH3H^ ^e^<y HDL/SDL Al^-eflojE-ls-C^S. Verilog *l#i*MBl , VHDL 
X\ ^ efl o] el , Sys t emC *1 # efl o] b| , iE^r Sys t emVer i 1 og *1 # sfl ^1 ^-)o] A>-g- 
El^xlJl $|r4. o]<2j. ^ ^m^olE^ ^711 £ # rfl^-SlSl- ±^lH^o.S 
SL^^tb °JiSej^ ^1^^^ 2Hf ^fl-B] >>HH 

^}^o_5. ^sJsM^ #7] ^«fl^r 711 °1 H^" ^>H>51 ^TlHl rflSflAl^ 

511 °1^ A c3^ ^}7} ^Tllrfl^ a _ 7l c 1 l ylBjl§>^ ^§>ir # ©1 SjjL $1 

t]-. <a °ilS. Al^^^^ (System On a Chip, S^S^r ^>1# SOCS. ^§7lH 
^°1 lOOO^r 7fl °1 ^7ll# HDL/SDL Al#iS|MBlS Alf^| o] 

€€^Rr ^11 <g ^BHH §11^ HDL/SDL ^H^H 

BIS ^7ll# ^ll-elH^Hr ^-^1 ^11-slWl^ ^Hfe 31*1^^^ (Register 
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Transfer Level, QSLS. °1# RTLS. ^ ^-°-°fl 10 cycles/sec* ^ 

71 71 •H^-t-^, ^1°1S ^r^H ^1#51H^# 1-2 cycles/sec* ^7l7l 

& 4°ltr ^ ^r«Jl^l A>ol#6flAl^-Bl ^tfl *r°l#°l ^ 

AH-eflol^ ^Kg- :gcl. o>^^, 3e<*fl*r o]iq. 4^ 

*1 t^ig Al^Bfl ^7il# Al^^ol^ ol-g-^ 3-f°fl 5L€- -£31 -$-ff 

#^*H ^171^- Site- BfliH€^l# *H^Kr 3H1 cfl*r ^-g-oj ^tfl^r 

<14> ^1 <q- ^ ^l?J:5l X\^)rS\ BfliS»!^ ^Sl C^-g-gr «fl^l 

7l7l ^*fl A>-g-5l^ 7l^§^ ^ ^#o] flfetlj , ^fl^ §r^3H 

71^1 ^ Ali^Kofls. ^llr^M^H^l, §1=3H °lll:sll 0 l^, HS£e1o]^a] 
^ ^-)# ^>-g-*>7-m-, #*fl^ ^ 3 *r(property checking) SLQQ ^Xmodel 

checking) Ml*l^ ^7>^ a}( equivalence checking)^- ^^]^#( formal 

verification)^ Af-§-^Rr ^o]cf. Hx^x} S13L3H 71^ a]^^^- a}^-s} 

^§31 S7H1^ ^-g-o] #71^§>J1, f^om ^3)-^ HDL/SDL ^1# 

sll^Eil- Af-g-^l^ ^M.i=r ^sl^, A >-g-*r7l7]- HDL/SDL *1 1: °l| y^a} 

iL^Si ^711 71 M- ^#<yi^l^H-i- 0 l HDL/SDL Al-i-^olBlofl tfl^r ^Jl£(^1 HDL *] 
l-^fl^lBlofl Cfltr ^d3l£)7> ojs. §l-H.^H 7l«l*l Al^^ofl ti]§l^ nflo. 

feJl, HDL/SDL Al^^ojBlSir ^1 ^sjo] sj±r 3.^0] gj-j^l 
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oHM, <^ §>H.^^7l^ ^^Al^Bfls.^ Al ^-^olE^ ^ <^S] 
(controllability)^- ^r^SXobservabi 1 i ty)# ^l^r^l ^r^r^- ^l^^^HKDUV: 
Design Under Verification, ^1 DUVS. ^^-)°ll ^fl^Rr 2.^- ^JL^^: 

^-^§>7ll S]^ ^r«S^£7> 2*1HH lO^fl ^^M-^r ^l^S 7>x1ji 5£tf. ^ 

^7)1 € W 6 >M5r, °l^f ^ 71^^ tfl^-ol S]^ 3.717]- 

Tl^lTll sfl^- 7l^oi A o >Efl ^^( s tate explosion)^ ^r^]S. # 

<15> 5£ ^l^sL^r §>7l ^711 ol-g-^V ^sjol 

^ ^ Al^-ellol^o.s. ^sR^ t^^-^i o M-i^s Al 

-UTAH'S Aj.ol^oflA-1 w-e-i 10,000,000 M-i^ ^>°1#^1) ^^i 0 ) 

§1^1 ^1 ^^1 -SH.-S1 ^«Jol ^7ll7 r 7> ^S^Rr tflS. ^l^Sl^r 7># 1* 

2f^o] H13E.A1 ^A^Rf. o] <q- 33-oj ozf^oflA-l ^_£_*t ^o] ^^1 SH. 

o^a-I ^fl§Rr Aln«<>m- ^«1 cfl*t ^ (probing) 31, ^ ^ Ir^* 
^TlHl rfl^t 7>Al£( v isibility)7> ^iL^ ^o] ^ S H.<*I| ^flsR^ o_ 

ifHHlA-lol ^fl^iLS.^ ^Tfl nfl-f ^ ^ AlZL^^^m ^^o] ^ 
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^sfl^i Ain^#oiq- nfl-f ^^rf^ 

#7l Al^eflc]^ tfl;^ a1 ^efl o-|/£7Hr vfl*l*r ^Hrefl^^ tfl*l*f 

S^l^ ^«Kr ?H1 al^H ^ 2*lHH ^tfl lOtifl ^AJ- ^7). 

<16> IE ^^1^^-S-^r 7)1 <>1^ ^l 1 ! ^1^* S^r^^-S. 

¥ 711 ^^7l## ^-Ol A}-g-*V ^ ^Sj a^o| 

^l^H^)* ^~g-^ ^tfl^ ^711 ^6fl f IE Cf^ 7l# 

<17> J£*> ^M^, ^7llS= ifl^m ^^l^S.^1 #7fl§Kr ^-^^ 1 ^^6. 

T^S^^ aflTjsq^r ^HHH -S^SLE- ifl*l*r H^sL, 3^ 
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~ 7> ^^£]<^^rf. 0)9} Qo] >g^ltfl>S- 7-fl^l#o] «.w.^o. S 

JLSMj (back-ward compat ibi 1 i ty)-B- S^V^r^ Blnell^fl ^11^]= (regression 

test) ^f^°l €-S-*>7fl ol <q- s\-^o] ^flcfl^ nfl-O tilJr^-^O.^. 

<i8> c>m^, ^xi^oi c^j-a- ^§><^ ^ ^ 6.ofl 

£ ^HHH^r 7W ^3 7>x]ol 

s*lHls i, 0007fl si zi-71 i}^ bii^e ^Bf# ^f-S-^H^i) ci 

Bfl^H ^ «^ ^ Al^lA-1 W-Bi ^ Al# ^0>cll^ ¥ 

^§>7ll(^3L SOC^I ^-f HW 2:71 3H| ol^ SW S71S1- ^s.^ ol el BfliH ^rEf 
-f^l ^H^MI ^L^^r ^r^^ ^^J: -g^l^JL nfl ^l^H ^H^M ^*b*l & 

n^xl ^l-CK 

[^ol ol^517> 71 <M ^] 

<19> ^4^1, £ ^3 clxl^Al^Bfl ^ofl ^1 

*V ^cflAl^l^ 3^ ^l ^ o]^. oi^-*v Al^*t 3 

# H o^# ^l^^Hl $1^. Al^o]^, Al^ellol^yl-^, ^H^H^H 

1-5)1^1^, HSSEl-ol3g ol^ofl ^Sj^ ^ ^lm-g-^g- 
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<20> >8-7l ^«l-7l flSM, ^HE #*l^r ^ 

<HSf, 1 HDL/SDL ^11-511^1^171- <>1^S€ l^H 1 "^ ^fl-BjS ^€^1-. 5£^r 

a- ^ofl n}-^ ^ ^l^r ^ 4iSH^H^-, 1 °l A j-£l HDL/SDL ell °1 B] 7} 
°JifS 1^1^ 3^3-, l ©l#<al sVH-^H^^^oiEi vflx]^ i 

°1^7^7l ifl*l^ 1 o]Aj-o} ^€^f. 5&^r, ^ ^ ^1 

n}-^ ^ ^l^r iHE^l<^7} l°R>sl ^^fBl^, l o]Aj-o] 

<21> ^o>5lfe ^ ^ 7fx|# ^§Kr 

^(functional verification)^ ^€ SlSr ^ oj-i^B}-, ^Tfl 3H. 
« Tll^lH^^ MlS5liH# *l-g-*t tH^I^t^ ^^oij^iE Al-g-^ ^ 

&jL, ufl^l (placement) ^ nfl'idCrout ing)^| $5L Er°l n J ^oje 

uflHe^Hofl ^^-Al 71 (back-annotated) ^*J*Kr Efoj^ ^o^s. 
€ 5U*=r. ^.^M" S^-S-^l €^£r €31 2E 3^*Hr ^^1 tfl 

«H S1-71S. 7llc=»lm^$ ^^IM" Hfo]^ ^^ofl rfl^Al£ ^ « 0 >«^ ^-g- 

<22> ^ ^HH^H^r HDL/SDL(iS. Verilog, VHDL, System Verilog, System C 
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^-7}^. ¥-7}$. S=^r 7}^SLS. 7i7\] *1^5lH^ ^*l^r 

ifl^ir ^H-^olofl^sllol^o. ^fl^j W- ^^Tfl^l^ol^ DUV o>q 

e]- ^liS^Ktestbench, ^^Ml^r TBS. ef^^O iWal $1^^^ 

q, DUV^ TB^r 7fl#^<y ^ofl 4^ ^^11-^ (design 

Zk^S] 7j-=7jtf. oflgir ^7ll3HS] ^-*M|*r ^^^1 ^§31 

&c)X\ o]7j\6\] z$x& f^Hje ^^l^jfl^on ^flc^ nll2-e)4i7> 

<23> ^ ^ 5L^^1 ^7fl7.fl^JL^Bl <£y) A}^5\ 

^^H^o] ioo% 7H£(visibility) 7l^(^]s VCD dump)* « 
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^§}<*| <g^- ^ <ajoi§Bg3.(a]js Cadence^ Palladium, 

Mentor^ Celaro/Vstatt ion, Verisity^ Extremell, Tharas^l Hammer -^)°il^i 
100% 7>A]£ ol-g-^j-c^S 71^ A]Sj ¥^Ji# 

^ ^ 5zf^ V(t+j)^l ^-^-^^S. ifl*l*r ^^l^^S. *fl# 

-g-^H^ V(t+j)^ 3^*J W>S7fl #*J^T ^ §J,7ll *Vx4. ^x|2]o.S., °1 

<25> ^ ^ ^Tflzn 31 6\) ^SL^y} ^*fl*H ^ ^31^7} ^l^R 1 

7]*H ^ 7§°-6]\ slneii^Bil^H ^H^l €-S-§>7ll sq^rEfl, o]^ ^ 

^ 31 Aiq-^o,# ^*J§Hr ^-f^l DUV 7jx\]d\] tfl^ 7l^~2r 7A^\7] Qjl, 

Zt t a y}*\rr) «1 ^ 1 o^o] 4l7llzfl^#n>^- cfl^o.^ ^n^T^H 

^w^a^ DUV tfl§H ?1^§>£^- oisq. ^ « 0 >^ 
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5U<H 6 > W. ^711 ^^^ofl ^35^ 3^*9 3H3*IM ^tH^^i 

tflSM °1# ^^1 ^r^fe ^<§^3 ^HHH € 

<26> ^31^ <y °d ^rf. ^^efl^BfliS 

2] A Al^o. ^aJoflA-l ^711 o]^^^l ^TilZlj 

VCD vfl^l^r ^Efl)S ^IH-g- <y ^ ±L# ^^ iE ]#eiis. 

^ 31^711 ^i^s] t°l^£ «> = J1 3«§^r *r 

*J*Kr 7Hf<^. J^fltfl, ol«4 ^-o] ^1-71 ^ ^X]^ Al^oflA-] ^711 

^TH^l^f ^711 ^^o] cl^^xlxl q-T^X] ^7ll7jj^^ 

31 *r3°l ol^M*! ^Tllzflxl^^ j^xj^^ ^ ^#Al^^ S ^ ^oj 

^^^olcf. o]^ ^711 ^ o]^6\] ^7ll^# ^<HH ^Tllzfl^s-oll ^} 

^ #^i>-S ¥3^iL# 1*1 ^l^^K^lS. * 20*1 *H>)^l7l7ll S> 
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<27> ^f- ^^H tfltb ^ &o] Cf^ Bl]AE Aiq-B] C_# Ol-g-^j- 1^ 

s# ?i^Rr ^^-<^1 oh oi-g-tt fl^s 

t^^l o] 7j^-o|l^ TB°J ti>^^, ^ 3-?H*r DUV<^1 ^Hr^olfi}- 

3 ^^H^ SI*}. 3-?H ¥<H*b H o^* ¥ # 

n ^^Hl ^-g-*}^ 31 ^iE *fl# 

<28> ^"71 27^1 ^-fofl ^7il7Jj^7> ^^35]7l ^ ^ ^ 7Jj xfl 7> 

^ ^^^3f7> ^#^1^ ai^h 3^*13 t m * a| 

tfltK&S. <Q4?Sj->fl ^ nfl-o ^j^tf. o]^ flSflA^ tf-g-^ ^ ^ 

7.fl>$-g- ^^tt Pfl <>1€H ^ *}°1#^ ^^H^l 

^>Bfl ^i7> 7-1^ 2 o^o] *£tf^ 

^ 5a>n *>3i, i °i^ -a^i ^i^i 7> °i^h ^Tii ^^a- ^ 

7l 4>Efl ^i7> 2 °l>#o] Al^S-oflAi S_^^O.S tfl^O-S ^Sj^JI ^ 

€ 1 €31 Zfl^o] Oj§^ ^S-o] ^2}X]^ 1 o]4>^ 

^f^l^t fH*1 0(^# AjTj; 0^ ^#^1 Al3j-Al^6j)6fl 7^}£ 
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t m ^i ^i t m * ^ ^^mi t m ^ 

<29> ^7l £H M^S] Cf^ B-^ « ^S-O- ^^-fb 51^ ^ 

*1 ^1^1 tfl^t 4Mm ^^Ml H.eiM-711 € 

<30> 511 ^, ^B^H ^^51^ ^ ^ ^HS^H^ X| ^ ol E^- £ 

*r 3^5. £ #^6fl ^ ^31 °d <« 711^^^.51 51^ 

<31> 512 ^r, ^B^H £^£l±r ^ ^ ^ iHS^HSf ^^0^1- 

Tgj^ofl ^ ^711 ^1^ t^s <g 7 fle^o_ S 51^ H^ol4. 

<32> 513 ^BHH ^ <3] ^ # iHS^HSf A] ^ o] -1- 5^ 

<33> 514 fe, ^B^H ^^Sl^r £ iHE^H^} Aj^-^olB^ g 

tflH^H.^ ^^l W ^^1 ^ ^1^1 21 cfs. <a] yflg^o.^. 

<34> 515 -i7H^^7> ^MlSL ^^1^|^7> ^ofl ^§31^ 
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# ^HHH ¥3^iL# ^}^n)7} ^ofl ^ 

<35> £6 £r €^1^^17> ^€ ^ ^7)}^ « ^3fS>f ^^Zfl^7> -f 

^-§1-^ ^-i: 7fl=*^ SA]^ E.^ 6 !^. 

<36> 4^- , £ ^ I 6 lf <=>!-§- «3r ^7^1 « D > 

<37> O]^- tfl^ ^ ^7}^ ^- 7l^A>Aj-^- ^#^1 

«1<^ -&JAHH 7l^fl€ ifl-g-j5_5L ^<=>1 ^ ^ 
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[^T L * 1] 

^ ^s^i^s} i °r>£1 ^i*Kr €th^# 

€, 

^-71 iE^l^ir €31 7Jjx|#S. €31 €31 S]S<^1 

€ ^ 1 €31 7jfl^s.o] ^Ofl 7^ ^sjofl *fl%-g- 

^SAi 1 O^o] ^ Zflx^o] ^Lofl ^5}-^ 7^ ^Jejo] ^ A ] 7}^r 

^ $xt\) €3i ^ 

€711 Zfl^s-S ^^Sl^r €711 SHi+ €31 ^S-ofl 7>^3]-^ «cH!# 
^-7> Jf7>S]5L# ^-7>§H ^71 1 o^o] ^ ^^g-ofl ^711 3Bl} € 

711 5] 3-1- ^"71- 3Ei| «.7l-SlS^ ^ ^€§}<3 3# 1 ^ 

€711 Zfl^s-O] ^7§^ Jfo]] € g 3°H 1 €711 

^ €*3^ 3^1 ^Al^J ^ ^711 gf^r 
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^ 

3] 

i ^°\) $\*}<q ^i ^ ^) ^ 

^ *)7Y ^d\]X] 7\}<Q *\^SLS. ^*]S= 

^^o_JL til 51 §H ^°Hl*r ^^1 ^ 

13^* 4] 

1 OjAj-O] ^ zfl^O} tt^ofl 0]*H ^ ^ ^ ^^7> -i^l 7J1^ 

^ ^ ^sj ^azf5f 71^ X\7\ ^6\}*] *\]<U n^SLS. ii-5M^r 

^1^°.5L c-l-g-^ ^o>i^i- ^Til ^ « 0 >^. 
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